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4^56^ « affi Rl IE « w D M 7- A o ::f D ^ ^ SI 




mt. 

±myt^f(m\t. ±m^mm^(omt} t--</^^it^-r^ 
±ie^iirH^;o^ p>if (El ^ itxyt/m^mt^i-^^m^w 

X. 

^x\i^fi:\i^^(n<D^^tmti't^^%%\^MmM.x^ 



(2) i|^^ip9-3 2 1 7 0 1 

2 

[If 9 1 fg*^ 7 tc:|2igco^ii{§^>>^x AT*feo 

[fg^iSl 0] |»*iB7(Cfa«(^3tii<f i^;^-r^T*fo 
50 ^^'t^^^^'m.k^^^. 
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3 

or. 

[MJt^ri 13] mi «:5ltJ«m 2 iffi^^r 1 

m^m 1 4 1 m>^m 1 3 {cmm<^^mm^v^^ 
±m^mmmw(Dm i^Rv^m2{^(o<i^fj:< t h^^'-rti 

1 6 ] fS*ri 1 5 tC|Sfic<^*ii*i§§Tfoo 

2 03t;^>^7t;i»jf^W(c:g^ig^$ttr±i5*iii|S!ffift:^^ 
1 7 ] %mm 1 5 tcis«6o*ii*is§-c^o 



(3) i|^5|5p9"3 2 1 7 0 1 

4 

im^m 1 8 1 is*^ 1 4 (ctasc<^^ttin§g-c^o 
umm 1 9 ] m^m i a tci2®(7)^ti«iiis§T'^o 

[185}?:^ 2 0 ] i 9 lcfEl«fe(Z)^iiiH§gr feo 

±ffimio^^*^. 4^>^>^*^m;^'r^m2(7)^a^.,!r. 

±fGm2C0^©(l. 

±IEm 1 <0»fe*^S*t±ISiii|>sffiF«ct::'g-^ti6m 1 CO 

iiia^«^w-r ^m 1 (Dif^^m^Siy ^ t > 
±ism 2 o^tt^ ^ § it iiiEtiii'i^i^ (c-g- ^ 5 ±te 

im^m2 2] tmm2 1 {^mmcD^mm^x^o 

X. 

BSm3co)tS«iii©:7^y^>5^tj:, ±|S<t-^A<^SSS^'& 
50 ^iHc^^TLTV^^^tiiffi^o 
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(4) 

5 

±ISAtg(|'I^^i^(:om2^ffitClfef^6^{Cg^jg!$n'53tSr*g^ /O 

[ii*3S 2 5 ] m-^m 1 3 {wf5«<^3ti«*iS-efoo 

2 7] mi ^U^m 2 CO^lfiUn-^z: yYt. 

t. 

1 Rx/m 2 (D'j^mytic^^^-r ^^^t. 
tz^mm^o 50 



4#M¥9-3 2 1 7 0 1 

6 

itmm 2 8 1 2 7 tciBtt(7))ti«i|iiST$>o 

[0001] 

*c:|¥L<fiWDM mm^Wl^m) (ciSffl$n-53tiift 

;^ 7^ ^ mv D M { d a L * it t§ ( c M -r ^ o 
[0002] is^. ytm^^<D^mmiy:^TMs--^(Dmm 

J^. EDFA (^/ut-^A K-:7^:7r-<>'<ii*i^) 

[0 0 0 3] 

[0 0 0 4] ^mmim^^-mif^Rijm2i^^^-r^E 

m.t. :r^>yyt^mit!^Rx^m2^(D<}^fj:< th\^^-rti 

[0 00 5] %mmmm^^mw^^y':^{:i^^^^^r^ 

^ts^o Bm^m:^mm^i,^m±'t^fzibi,z^ wdmv-;^ 
(^s:9'fij^av'^7^A) Tji^ffi^^nri/^-So WD 

t. m^m^^tzM/Dum^^^&m'r^^&^^t. 

&m S nitWD M^f ^S: S m 2 (^ffi^ <!: X. 
*m*il§^^-r6*'^^SS;053tej|IKOi^4'(::io 

[0 0 0 6] 

{^^mzm^< t>(Dx*hho 

[0 0 0 7] 0■^Jx.^l'EDFA^:l^^V^T^l. EDFCOi^— 
fj^t)^^ (homogeneous broaden i ng) i: I ^ 9 l^i^Ti* 6 . h 

[0 0 0 8] -:^.^itl|iSgx^i*f^ss^-*3v^Tli. 
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7 

[0 0 0 9] J:or. ^^m(DB^{±. WDM{C^I,i^ 

[0 0 10] i^mm(Dm-^m.(nBm-±. ~m(DV^>^^ 

[0 0 1 1 J 

m:ix,^mm^h.x^2(oti^m\^x,y)^m^^^o 
[0 0 12] ^^m(o^i(omm:i^^t. m\(oij&m 

ir /i-^ ^ ^ trSmtt ^ ^ '1^*^tl--ill 5 ^ ^ S 
[0 0 13] :*:^B^co^2 0OlRm{;iJ:5<h. ^SS5c<39*ill 

\^^\t^\:ix,^^m^^xi6^ , mm^itix\i^t^\i^h(o 

[0 0 1 4] *^B^Om3(7)«lJ®{Cct6<t. 3tti*SS 

fis?tsiss^*-rs«f«*^w;^-r53tag<t. wdm 



(5) i(^^i|l9 - 3 2 1 7 0 1 

8 

[0 0 15] *:^5^om4cD{RiJ®(Cj:S,ir, ^ 1 

[0 0 1 6] *^e^com5<OiRiJffi(Cj;5i:. m^m^^ 

So 

[0 0 17] *^P.^cD^6 0ffiW{::J:6<!:. ^l^^t/^ 

2(Ditm^^^y ht. miRrjm2(D^mm^:=':y h 

30 [0 0 18] z<D!/tmmmit. mic, -sj^cottin^^^ 
ht-bmt}^th^mm^titzm^'^^miRv^m2(Dj^ 

[0 0 19] 

y'MsVt. WDMft^3t4rtti;^-rSiim^2 WDMft 

■^3t^ei§-rs)t:7r^^<eiiisg4 eiis^nysiwD 

\oo2o] mmm2\tm^(Ditm\tms (#i--# 

i^cD^—x-T/^i Q^^\^x\^^^o ^%mtm\^. mx. 
\t\y—^^^:^-V(om.m^mkzx,^. 

50 liL, i9fcb;&^i:«)^46bn^cK:g^*'rsft 
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9 

[0 0 2 1] ^mtmS (# 4) f)^h<D:^y' — ^ 

[0 0 2 2] sv^^i Ai)^h(o^mnm^itmmmB. 
(#5) (o^-^^'rj\^i o^^xii^^. %m\tms (# 

[0 0 2 3] ^ytmmms7^^b(Dm^-%it. -^ji^^^zfu 

^7-^ (MUX) \ (6XM7L^t>^f\.X^ ^yT'<^<&m 

i^^^<^nhtix\^^xtJ:^^L. lo|s:*t(bnTv^Tti 

[0 0 2 4] 1 8 tl. WDMfl-^^t^itili L 20 

xmtiir^t^mm^2 0 1. ^^mm2:^>hmhtix^fz 
^n\nn^ytmm^2 0 1^^ t^'t^sv\3\m (^m 
mm) 2 2,b^^urv^5o ^^m^isa. Mt^. ^ 
m.mn j: s^ii $ i ^ s jss a s v oft ^if ih] $ 

-ttr S V|p|SS2 2--«*&'t5yc:i6{::. ^^^y 2 4^^ 

Lr^oi9. s VIIIK2 2;0^e>m;':^^n5Mff^;h.fc1S'^ 
K4--^iJg$ii:bn6o 

[0 0 2 5] S:fl^6ji. ytyr'<y<mmm4{cx 

m ^ tlfcWDUiB^'^^^mi-^tli!b(Ov'-^/U^y 30 
f- (DEMUX) 2 8 lb, l»®SttfcWDM{f-^*(;iS 

30 (#l-#4) i:^WLTV>5o #*Sma3 or* 

[0 0 2 6] la 2 n^^m^(om i mmwm^Tjk-r-:/^ 
x^m'i-^:it/)'^x^^o ±m%:mLxmnm^m-'<r> 

[0 0 2 7] itio-^^y 2 4kZX.^ %y r ^ ^<^'^%4f)^ 40 
^tlTl^So w<^){t#^Jl, S V[elJS2 2tCrtjK$tlS 

4(Dmti\t^\cm^\^^x^nmmiim^^ti 

[0 0 2 8] %ti'yy2 4^iii§LfciSSlj ( j = 1 
— 4) (?:>WDM<f-^5lf;fl. ^;^>^^ 3 



iRFM¥9 - 3 2 1 7 0 1 

10 

^t^mm^^^ ^-r ^^o\cf^^x^^^o 

[0 0 2 9] itmmmi^ 3 8 <ir LTfi. ^ffir±!®5cm;05 K 
T -^^CQ^ 1 ^ISlX^W, 2 ii^<D^ptj: < <b V ^Tti.^^^-Z^fc 

[0 0 3 0] ^tz^ ytmmmt^s 8 ti.x. ^^mt^^y 
y^m\^^^:^ti,x^^ (^mi^ytmm^) o ^(om 

[0 0 3 1] i;xT(DWimx\'X. ^mmmf^ saa k-:?^ 

7r^^<r*fet). 7KvfVi/^^4 0{l>3f>'>^5fea^^'^ 

tftto<bi-5o ^ti*IJ«f*3 8T*tiii>i^tL/cm-^3t(i. 

4 2T2 5^tt^n. ~Jj(0'A^mt.yt:^y''7 2 
6 4riio r T««iJco* :7 r 4 --il^a $ 4x^o 
[0 0 3 2] 3^:^:7^7 4 2 T-^»ii$^tb^cftii:^(D55^tt3fc 

y 4 4'^m^\^tz%\'t^ 0/EE^^§|4 6-s 

[e]5&) 4 8^r;«S VlHl5§2 2-^fit|g^^^^ 
[0 0 3 3] ALC[eISS4 8H. 0/E^^S§4 60m 

?»i-5o A(*^{c:f^. 4f>e>i/^|^4 Otc-g-^n^^ 
>'fiiMt^^-^^^^-VX-^^t^^\z\t^ ^(DWm 

[0 0 3 4] SV(Hl¥S2 2tC:JoV^r^i$nytl£ii1W» 

^-r^^/i-iSc^^;t^ft^SC{^SVlHlSS2 2;5^ 
bALC[H]S§4 8--«Ji&^tL5o ALC[H]S§4 8;:i5mrai 

[0 0 3 5] tSoT. g^U-</U«lWDMfI-^)t<^^-\' 

[0 0 3 6] |g]3tt|gl2<^ALC[Hl^4 8 (O^^^^iJ^^ 

4 6 cc>t±i>3m-^ (tti;^mm) ^#flamJEVREF <ti:biJ?'r 
S3ti6cofS^iti|iS§5 6 Sr*LT^.^So 

[0 0 3 7] o/'E^mti4 6(?^m;^m/Eii?asti«si 

5 6(7)-^^-:h;;^A;^5K- h-^«*&$n. #fiami3EVREF 
»i>^7;^A;^7K-h-.e^*&$n6o «®tStIS5 6 7!>>b 
fif^A;^/lf- hP«^<?:) u^yu^(c:;j; M.fzn.mt^t'^^li^ 

>:i(^SEEft-^JiV/ I ^^t5 5 8tc:J:oTmi5f£lt 

^^>^i^'f%m(omx.\'mmnM\^y^ - y^^^ . 

5o 
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7/ 

[0 0 3 8] #R^«/EVref ^^-V^^/U^l^lStCT^:^ 
-f-^ti^iiC, MPU ('^-{ ^ t2:/^i>:i^>':^^=L^y \s) 
6 0;65ffil^^nTl^^o ^•t4^/l-^^4-x.^{t#SCJi 
l/OlHlSS6 2^^^LTMPU6 0{C^J9iA^n. 

[0 0 3 9] MPU 6 0(C:}o{-t6?ll^(i. ^'Jx.H\ ^-Y 
[0 0 4 0] C?iJx.fi\ ^l^^-V^>/UiSC^4-X.^iI-^SC 

tc:>PfLrf^:*^:#i^#RBfl;/E (vref) 
I ^ ^ ^> /uifi: ^ ;t 5 ft # S C » L T (i/J^ ^ I ^#fls,s 
/£ (Vref ) tJ^^^^H^o 
[0 0 4 1] ::(7)J:9{c*^^S?F^ffi^c:^oV^T^l, iiif^ 

[0 0 4 2] fft/|112^#fl^LT. S VIpI?S2 2<D$ib 
[0 0 4 3] 5 0?5>bffi;^$tl7t)feflO/E^ 

j5&^ti5o ffi;^{fliJcoo/E^mS54 6(^m;^it-^4>s V it? 

lHl*S2 2--W^$nri^So tSoT. S V|El?S2 2{C:*5 

[004 4]^r.-c\ :ic?3j:9/^lf«^f+Ap-rsr<ttc 
ct"?, iiift^2 7&*ioiiibnr#7tSffitt«S:MffLr. 

tiSit ^ 6 -^iH 5 -e ^ e 
[0 0 4 51 Mfr^:ftybi£tHt«tl. SVlHlSS2 2«Crt 

^ tl 5 E / O ^j^§g 54tCj:oriK:^;isv (0{t-^)t 

eiSK4--i^«9m^tiSo 

[0 0 4 6] ll4fl:J|s:^B^iS:igfflpIfl^/^f&(7:>WDM'>;?^ 
[0 0 4 7] )t^T'1'^MEi^SS4£7)ii«^»t::f^. 20(^^ 



^mW-^- 3 2 1 7 0 1 

12 

i-6SV[IIS§7 2 <^^^LTV^'5o 

[0 0 4 8] mi (Diyy.T' Mcn^y^^x^mMm^^^^"^ 

^tiih<r>%mmms (#5) :i(D%mMmx\t.^m 

(#i~#4) ^tt-etbiSfiXi -;i4 

[0 0 4 9] ^^mmms<omm^m^^'r:^7'-^:^ 

m^liS V(h1?S7 4-^^^^^tL6o SVlHlgS74fl, W 

[0 0 5 0] h-VjI-^(iSVlHjK7 4;5^bn-/N->^>' 
^/P^ 7 6^:/^LT*i§^t1t8 (#4) --tt*&^nSo 

1S8 (#4) -^etja^tis^im^ (feii^x-^) 

[0 0 5 1 ] lgl5^#RS.-rS<b. h-^ft-^CO^ff^lglTii^ 
^^tin^'So WDMfI-^^<7) 1 otC, ±jf-^7 8J:»9 
t>+5J'^g:iS/c^h~>'^t^8 0 7!)5fi^g^;^^TV^5o h-^- 

x^m^m^m<^y^^fz.^m^rfoz.t{:ix.^%^:iti)^^ 

^xmm\^tj:\,^^0\^. 0iJx.J^ lKHz7!;SlMH2{C 

[0 0 5 2] ia6^#fl^'r5it**/#S5i^^2^JS?gffi 

t^^ff^fllSe 8 <b LTfflV^Sr <t;0S"C*#5o r<D**jffi 
sill. ALClHlSS4 8^^tf:7.r- hv^^y^/i— 
LTV>5o wCO/u— ^*lE12(c:7r:$ttS(D<l:|s]i:T*fe5 

[0 0 5 3] ±.m%(D%{^m'^A-h^hWi^^Mt.^'DM 

8 2r'2 5^iiS$tLSo 
Ti«i|i$ny5:WDM{t-^^(i:, ^7 4 2 ^iloTT 
[0 0 5 4] %ti':f=7S 2T'^9'ii^^n/cte*-<^i^tt* 

4*lWDMft-^)tc0^^ft^^tfiii§««^^L'Cl^So 
:7^yU:$^ 8 4;?5^bttS>7^nfc^llO/E^-1^^8 6 

>f yu^ 8 8--m^$n6o 
[0 0 5 5] :7^/lx^ 8 8fi h — Vit-§-(7)^-V y TiSlS 

[0 0 5 6 ] S V(H]g§9 O-Cfi h-V-m-^t-^^l^T^ 

■y^^/V-ft^-^X.-Sit-^S C?!>5 S VIsJSS 9 0 A L Clil 
SS4 8--ft^*&$n'5o 
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(8) 

13 

[0 0 5 7] ALClHlK4 8(C:JoV^r*l. ^i-^-yU^^ 

4-;t5<t-ii-s c(cs<5i^^r#fi^mEEVREF m 3 mm) 

[0 0 5 8] |§14 0'>;5^V^A-C{i, 3tillft#8 (#4) 

^ 1M 6 <t ^giiiss 4 1 (om^%mm^-hm\'^ r ;o 

[0 0 5 9 J h-:/1I^cojlz^^t::J:^^S!j^ 

;^;^^?ift!)LTl^^ ^ ^dfi, 1 0 KH z CO h — Wf-^^ 
fi:i:L. 2^-v^^/U;i>5^fi!iLTl>'5<^^(:ifi. 1 1 KH 

1 2KH z<^ h — V{f-^<^ai:L. h — :^<t 

(7) iH ^ { z i: ^ ^ / u ^ ^ ^ -f ^ fo 5 « 

[0 0 6 0] ^/^. ^^-^^-MZ.V-^y'\%^(DnWm.^ 

[ 0 0 6 1 ] la 7 (i;*:^W^iSffi^gg/.^S(cfifi.<DWDM 

i/^^v^ACoyn ^;/^IEir*fe5a rcOi/;^7"A{^, WDM 

[0 0 6 2] 3fe:7r-r>^<ei^SS4c7)^ff'tcjj;2oco)tttJ 
jtS9 4;!i5^ttbnr^^5o )t*J«t§9 4tiMt^#<fe 

II. WDM<t-^)t^itiHr5)tti*M^9 6 i:. *it*i§S 
9 6(7)ffl;^iu^>^uj05iSu-</u{c~-gri-6 J: 9tc®J{«-r 
^ALClUKl 0 0 t^^^LTl.>So 
[0 0 6 3] ^if*i^9 6;6^btti;^$tt/tWDM<t-^^ 

/-^C^-jO^-^l^/^^ct 9(-ALC[HlSSl 0 Q1i^%m^^ 
9 6«rSiJ«9i-5o 

[0 0 6 4] il&m^9 2(i. z6S755^/cC6«-^*^-^tL 

[0 0 6 5] r<7)^j^f^fi|T*ll. 3 0(7)^igif1^8 (# 
1~#3) iiilffl$tLr:io'9. a«9cO*ilHfSl8 (# 
4. #5) (ijlffl^tLTi^/jri/^o in^b> :)tilimia8 (# 

i-#3) (D^^(Dwm^=^\o\:-\'t^\%^\z.n^s'ir^ 

(0 0 6 6] nixtcj:!?, ^i^<f«8 (#l-#3)7)5 50 



iRF5|5|Z9_3 2 1 7 0 1 

tf^^. %m%m. (#4, #5) tmii-t^^vtov^it 

[0 0 6 7] ^(D^o\^mm^^x\^^f^\^^^m\tms 
(#4. #5) i)^Mt^-k^m^^o:>tj:\^^cvj^^mt)'r^ 

ALClHlKl 0 0<75g;gU-<ylx^3lffi^-t4^yU^tc<^t? 

[0 0 6 8] tA^oT, ::coij&SifgS(^J:5<b. ^^t'f'ffi 

coT\ Ai.c^^^mm^'r^:Ltt^x^^o f^. al 

ClElSgl 0 0COMi®>Pj-^(i, ^iti|jil§9 6 7}5EDF A-C 
)tC0^<!7— 7!l5ffiV^bttTV^6:®'g^^C^l, ALCIhIKIO 

[00 6 9] ms {tit^m^(om 3 mmmm^Tj^-ty'^ 

^n^t/t^m^6 S{ziX?Lxm\^^^:itti^x^ :z(D 

>'t:'>^^^^4 Ot::*5{t6Ji<>':7^^co^^57-^SiH®-t" 

[0 0 7 0] 't(^/ci'!>tc, tii|Ji^^{::'^^tL5 7)^WDM 

Mta^tiKi 0 4755^^^btt>5o ^;^:7'7 8 2r*^>iii$n 

;^c-;^(D5>tt)t<h. 0 4;6^P>coffl«^^;)^^;<;7^ 

7 10 6xM^^i:>^tix. ytmm^i^s S^mi^^^ 

60 

[0 0 7 1 ] *;«7^^ 8 2T5>il^^tbfcfdi:^(D:^iI^^ 

8 4--e^J^$tL'5o :7^/U^ 8 4;^»^bm;'J 
^tl/cjtfi. 0/E^^^Sg8 6--fitja$ixSo 
[0 0 7 2] 0/^E=il^y<—^ 8 6(DmMt^'i-i-. 1114 

(Ov^><.7^i.T-|J2.P^ L/tJ;9(c. gStitf^tdJ: t)^li^;lx 
y^/u^s strj: i9ttW$tLr s viHiKi o 8'>-fitl&^ 

[0 0 7 3] S 1 0 8 ^ 

nmLfzwDMm^yt<o^-Y^>/i^m^m<^^^x. mm^ 
mi 0 4^'^m^^^mm^(Dy<9-^mmLx. alc 

©Ki 0 2 {;i4ytt6@1lu-</^7)53lffl^-v^^/^»{-C^:b 

[0074] z<D^o {z.>^mmmmxi^vjDMm^'^(D 
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15 

[0 0 7 5] m9\t.^^m^<7^m4mmwm^7jk-ryt2 

[0 0 7 6] ^m. \ 0 At^^<D^^%Kt. %tfZr^lO 
6 ^c::foV^TWDM^t-^5fe(-:(JPx.^tL. itloz/'^y I 0 Q(D 

ttit)m^^:^y'y 1 1 o^iioT^titH^ma 

[0 0 7 7] %ti^=y 1 X 0 |:::foV^T^^. WDMft^^ 
/V^ 1 1 2--e^^^ih.^o 1 1 2*lWDMf§-^ 

[0 0 7 8] -7 1 1 2(0|ii;^*H0/E^^|§l 

1 AX^XIl-^^. SVlElKl 1 6»i:. O/E^^Sil 1 

[0 0 7 9] :)feiti|iiggf*: 3 8 --m^^tL^WDMm-^* 

{^ctoT. jtiiBjK<*3 8--#^*&^tl5WDMff#*;^ 

i'^vi-|gc(:i».^<b-rALClHlJ§l 0 2tC:iott'5itlU'-< 
/l-^&^-^JCTtt?. ALClHlSSl 0 2^fB*fCfi|^-tSr 

[0 0 8 0] ^^"^t^y ^—Y^^y^ 

[0 0 8 1 ] i^. E]8^l/[g]9c0^4'*I^SI{-^b^l/^Tti. 
ALClHlgSi 0 2;iiS/t?>'t":/i/^|^4 0(c4bMt-5^>'>^ 

u—t^^^ i^^jv ho:>um<r>tzmcm\^^hf\^x\*^^m't 

li]7r:L?'.^i/^3fer ^/x-t-'-i^^coiat^^^ALClelSS 10 2 
[0 0 8 2] El 1 0 \^:^^m(D%mm^(r>m 1 t^^*:tll 

flea BRXf'^>\f>^^WL4 OSrfi-LTV^-So 
[0 0 8 3] 7}^>t•>'^/Si^TV^S)feiil|iijSfls:3 8om 



(9) i|#^5p9-3 2 1 7 0 1 

li^a 8 A(C'(t-^^;i>^J^^;h.6(h. 5tti*ii^<*3 8(7) 
W,2tgZ 8B7&^ibfilt*I$tt;t«-^3t 1 3 2 7ii5ttj;^|$tt 

f$:3 8f^ir4t3l>TJlASE^ ^ ttTt g ^;fettl*) 

755^^rSc ASE3ttl<t-§-3ti:f5]::^f^«c|S2ig3 8 B 
^ m;^ ^ n 5 ft rv^ < , ^ft-^^t it i£::^fi&] i^m i ^ 

3 8 Ajii^e>tffi;^^ti5o rcom-^3ti:tiiS:trf^{ce^ 

-rSAS E3t 1 3 4tiAS Ettffi^^l 3 6(c:J: '9ttttJ 
^^1 3 S/i^AS E^(7)^Nt7— <DiS;g<S^tt^^X.5:^ 

[0 0 8 4] -f:LT> ^(7)^:::^^$' U Vi/ $ tiyt:;^^^^ h 

10 0 8 5] t^m^'imt^S S tLXa. EDF^(D^± 

mTcm:^^ Y-'y^tifz Y-':fyT4y<^m\^^^z.t^*^x 

[0 0 8 6] K--7'^T-<^<{-jiL/c;i^>t'>'i/^^4 
30 [0 0 8 7] ;z|s:0^*ffl#{C4oV>T. ^^U^om±^'^ 

[0 0 8 8] ;jf>'e>^^^^4 0 7)^/t?v>^)tai^^tp^ 

-a^tCtl, /N^;^-^$iJ»^^l 4 0<7)$iJ{®>Pf^^/^5^< 
[0 0 8 9] Z,<Dm^. mm^Mzit^^l S 2(Dy<y 

t^X^f^\i^<r>x, ALC%:no it tbicn^ 
[0 0 9 0] 3tti*s«<*3 8<7)iii|i«ft!c(::'&*ti,SiSS 

4 2$:r(7)3tti(lJStl;65^Lri/>5^'&(^tl. 
WW#l5:i 4 0(DSyiai>Pt^<b7:^5'^<7^'-^(l^ *ftffi3t 
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[0 0 9 1 ] :L(D^m^'i^^WDMi^:^y'Mzmm't^ 
3 8--^m^^ti^o AS Ejt 1 3 4(^><^-<iJ^ hy^#^4^^ 

[0 0 9 2] t^^oT. ASE)fcl 3 4<D;5^^>5' 

[0 0 9 31 010 CD 1 <^S*:fl!fi!c(l. M 

JV^ 1 4 3O^^^1±(Col/N-CJtiJLTt-l5i0>^-r5o 
[0 0 9 4] ^tittiSSfrS 8(c::}ol>T<f^*<tl^i:*rS) 

KAS e<d;^-<^ h/uil#tt(i, -(f^ 

[0 0 9 5] L;5^L. m.mma^. ^mmmi^3 8(Dm 

\ A3 ^m^^-'^CDXh^o 

[ 0 0 9 6 ] la 1 1 CO (A) ^^mirh t . 

y^Ji^^ 1 4 30S^ H/^iiiil^^;i5:^^nT^^>5o ii 
[0 0 9 7] Ell 0(0^=^^ V l^^^^l 3 

co^^mmi^y ^ /i-^ i 7 o:ru^i 72)0 

[0 0 9 8] 1211 10 (B) iCTj^^n-S*): e» 

xj^Xh +a ;i(;ii9:^-r5o :io'r^:itkcx.^ . S^a 



(10) i|#||^i|i9-3 2 1 7 0 1 
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[ 0 0 9 9 ] 1 2 \^if^mn(r>itmmm(om 1 i^jsjf^^ 

y 1 4 4 ^ii or ^tifiUJKf*: 3 S-^-^cD^iJgs 8 A;!i^ 

[0 10 0] *it*iiK1*3 8rt(c:ioV>T^t-^*<!:iig:^f^ 
l-efiBi-^AS E)t*l, 1 4 4ICJ: t)ttm^n 

JfttU^nfcAS E^(^^^^ l 4 6-^^ 

i^^ti^o yt:^>^y I 4 4 t LX\t. y7'^y<m^m(D 

[0 1 0 1 ] K-:/:7T-r^^) 3 8 

Kl 4 8;5SfflV^^bttT^/^5o Kl 

4 8:^>hmtl^tltz7fsiyy^i'X^ ytmmmi^3 8(Dm2 

^3 8B{c^m^thtztt:^y'y 1 5 o^iioT^WiJ^ 

f*:3 8-^ttJ^^tt^o 
[0102] if i/^:^- K 1 4 8 tCfiigtblfilK 1 5 

2f^c]:or/<'Yr;^m»ft;i>^^^ibtbrv^5o n^'^:fyt(o 
y<y-i^y<^Tys asgtc J: ©JPi" 5 r <t j6> T- # -So 
20 --^^ hii^^^'^ 1 4 6(c:J:oT^:=.:^ y v^^ttytAS 
E)t<7>:^-<^ h/U^t±{iS'HffllHlSSl 5 4-^tt*a^tL'5. 
*Jffli(H]SS 1 5 4 (i:, y^^i^ hyi^^^^ I 4 6t^h(Dy.^ 
^ h^\^^i±m$:n^tt^\^'?[z, i^SblUKi 5 2 7&>lx- 
1fy>r;r-Kl 4 8-^^*&i-s^MT;?^mSK^SiJ^-r ■ 

[0 10 3] :i<Dmmmmxi't. ^-^-f^^mt^^^i^ 

— Kl 4 SOy^-fTJ^msfi^i^y^ v^yUh^S: 

T\ \^—^^^^—Vl4 8(Oy<y(Ty>mM\^^^A\^ 
30 C^no :itt)'^X^fj:\^\ 

[0 10 4] -^rr. ^mmmt^3 8(Dm2m3 8 B:^^ 

h^tf-lfv 1 5 0^5aoTHi;^i^tL6ii*I^tt/c{t-^)fc 

[0 10 5] 1 5 Qih^hmti^i^\^tz%\^ 

1 5 8(c:J:«9 25^ii$^n. -:^t^)^ii^)t(l[l].T^ 
L/«^»/^*eillSS--i^aj^nSo A;^:/^ l S 8(c::Jott5 

)t^i^iiig!>'^/i-^ 1 6 o--^Wi^^ti^o y I e 

40 0(Dmf)tH:\±O/E^>^<—^ 1 6 2 \Z X ^ mM\t^\:i 
^Ift^n, ALClHlgSl 6 4;!)So/E'^^Sl 6 2(7)tU 

j/ju-^y^;^^— J: 9tc)tr 5/7^^— 5^ i 5 6<^)jS 

[0106] 12113 Jill) 12 (o^m^mc^n^y^ > 
^/u h<D-mt:m.m't^fz}sb^mxih^o i 5 4 

8, 1 5 5 1, 1 5 5 4^0<1 5 5 7 nmC04^-V^/^ 
<DWDM<t-^^^f^i:A;^^^C7— (-35dBm/'c 
h) T'EDF--A;'jL/c<^r #cotti;^*0;^^iJ^ hy^;!i>7j^ 

50 [0 10 7] 8^tt(iHi:^^<C7— (d Bm) r*>!9. ISM 
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J9 

JizfeS (nm) r-fo^o AX*7r:^ti^:^-<i^ hM^T^O^ 

-^Xh^ (d G/d ;i< 0) o 
[0 10 8] CXTjk^tl^^^^ VJ^\±^ly^tH:<0/<V 

bjOqt^tlTl/^^ (dG/dA.>0) o B-CTj^^tV^:^ 

^5 (dC/d ;i = o) o 
[0109] h/^'b. AS E^(D^^^ 

Pase (;io ) = 2 nsp (Xo ) 
1) 

rcT% nsp (Ao ) fiS^JfeWMm> hli^^:/^ 
[0 112] g^ata*«F.»nsp (;io ) (IJRSfife^tt 

igii^)5;^?!fe^co^^T^i^a^-r5o (1) ^^"0 

So Z.<o^o\c, [7— KAS E)t(7)>=^^^ h/K:: 

So 

[0 113] $eoT. iil|iffiFigcl::'S•^4^S2o^^/^ft■1e 

^i^m-t^z.tt^x^^o 

[0114] 012 (o:^^^ h/w^^>$' i 

4 6*1. !7~ KASE3t^mi^t/^2(D5>tt^ 

|gr^t/m2 0^=^J|Kili§>' 
^iiia Ly5:5fe?!)5-?:tt-^*tuW?$$ ;ixsm l iS^U^fg 2 

[0 1 1 5] |g] 1 4filll 2<J0^^^ h/l^'^^-i^ 14 6 
(^ffifigF'J^Tj^t-::^^ :y^{ilT*fcSo )tti*i*m3 8 ((U 
12#R8) T*ifci:fc^<:y^ !7- KAS E^fi, itT ^ V 
I — ^ 1 6 eSriioT*:^:/^ 1 6 B^m^^tlho ^< 
y^U— KASE^^iJ^^TJ^ibcOS^t^^/h^tttLJl^fer 
y( y u—^J' 1 6 eii^^T'fcSo 1 6 Sti^Jt 

/^y< 5/ ^ r7- K A S EX^m 1 S:t/m 2 cOt^-H^jttll^tt 
-rSo mi-RUJ||2iOi»ii$3t(7)5^«itfiCT;tf^ 1 : IT* 

foSo 



20 



T**i> Aii'lJi^f^s 8c7:>mi«3 8 A75^ibm;^$tLSA 
SE3t^t*ttlLTV^-5<DT\ h/W;i(tWDM 

•rjCASE3t(^^-<iJ' h/i-^iSftSt-^^i? y :^^i-S 
[oiio]j^T. r(75J: 9/<^it-^^<t{li^:^f^i3(^^M 

-rSAS E^^/<-y iJ' KAS E3t<t^v-r5o y<y^ 
JO !7- KAS E^C0/^•l7 — StPase (^) (bt-^i:, ^<K> 

* [0111] 

h {C/lo ) [G ) - 1] A A ( 

[0 116] miRx^m2(D';^)^xn^ti^'tix^i^m 

i^y^Jl^^ 1 7 0>SLt>l 7 2--ttl&^ixSo HI 1 3{vl^ 
V/i'^y'^y^ V— YASE%i)^^l.X\^^^m^. y 

^17 OmJ^X 7 2(DW^'^^(D^^t-Wi^\tm7L\l^^ 
20 -fr^ttl 5 4 1 nm^t/1 5 5 9 n mtClaa::^ ^HSo 

[0117] y \1 0 RXJ 172 ^iiig Lfc**l 

•^rtl-e'tL-^;*- [>^^;t- Kl 7 ARV^l 7 6--^^^^ 

So p'^i- hi$^-r:^— Kl 7 4&r/i 7 6coai;^«-^tim 

min^Xh^(DX\ y^hy^yi-—h^l7 4RXJ^17 6 
{c^ti^'tinj:^^LX I /V^i&S (mSS/mEE^^Sf) 
1 7 8^t/ 1 8 Ql^m^^hth^o 

[0118] ^JfeS 1 7 8&t/ 1 8 0 <Dmt)mfEm^-it 

30 8 2C0a:i:^{t-^tCti, y:thy-^:^—h^l7 4Rrjl7 

[0 119] t^^oT. mwmm^i s 2(D\^Mt^^u 

— tfi$^-f ^-Ki 4 8 (Eli2#fis) co^wr>^®«f;i 
i^o- <i:;i>sT^So y^-h'y<y^yi^-y\c:fon^mm 
[01201015 ^^m-r^ t . 

Vl^^t^l 7 8^T>'l 8 OcotB;;^^m#fl. l/0/i<-h 
184^^^LTMPU (-y'^ ^ o^oir v'>'i/;3.j:iy 

h) 1 8 6tC^i9iZ^^ttSc 

[0121]MPU186J1 1/0^1^— h 1 8 4 L 
TT^^y 1 8 8(cS^j0^$nTl^So MPU 1 8 6(1. ^ 
mSff 1 7 8^t/i 8 Ocodtl;^u-</u^§:ttT-to{i^^ 

LT I /o/i<- h 1 8 4 LT m;^i-So 

50 [0 1 2 2] filraiL?tii<9. (1) ^JC*5JtSS^J 
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<t L/cg^Sfttimmnsp (^0 ) 
[0 12 3] mi 4Xf±|g|i Sk^Tv^^th^:^^^ h/u-^ 

So 

[0124] mie \^:i^^m(o^mm^(om 2 ^js?i^fi6 

[0 12 5] MP*:,, m^^h^f:L\t^%^WM^^^<OX 

[0 12 6] mi 2xnmi 6(D^mm^\^x^t. - 
LTi^tiALcbPitfetc/^s, mi 7i'X:^mm<D^mm^ 
m^^^mmims s^m^-r^^mt-m^^^hHx^ 

[0 12 7] mm^mt Lxi^—^y^^- h^i 90:^^ 

ffli^Jbix^o If^-f;^- Kl 9 0;i^bc^fflti*(l. 
3t;^>^7 1 9 2^iioT)t*ii|S««f*:3 8--'t(^^l«3 

8 A;!>^ib^*^^tuSo 

[0 12 8] ifiHf -<#<t-^3tft. /^^/iJ' !7- KASE 
*^ffltai-S?ti6t7)3t;<7:/7 1 4 4 <!:««3t<^?t4?><^)3t 

;^?:7'^ 1 9 2 t^^(om\cmox^mmmt^3 s^^(d 

[0 12 9] 8{C^\,^X±Cfzy<^y^9- 
KASE^ttl. ^:^y^y I 9 2AV^i 4 4^Z(Dm{:im 

Kl 9 OdHiZiblHlSSl 9 4 ^^hy<'< T 
ti^^tiX^^. rco>'<-rr;^®«f£;)5apIe]SSi 5 4(c<t 

[0130] MWlElK 1 5 4 (1, h/u^^:5^ 1 4 
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6 T'^^^ V lyy^rttLy< y^ 17— KA S E 
hyU^Ptijii^^.ii^^tLSct^tC, U-if^^;;*-- Kl 9 0 

[0 13 1] ziommmmx^-x. fm^i^^^-^^mn 

i" S i6 tT^^Jia {C >- o^-? !7 — ^ ffl V ^ Tl ^ V ^ CO 
X\ ALC<Dtziib(Dy Vy<y ^ /\^—-y\C7i^>'y%W. 

^^'^^^:Ltii^x^^o mm%^:^^^ v^\^^^(r>m 
10 nx^m'i-^(ox\ z,(Dm^\±%y ^ 1 6 ox^m. 

So ^->'/itmst\.X<DU-'^^^y^--Yl 4S\C\±m 

«)lE]?si 5 2f)^h^<^ r :^mMf>mi^^icix^^ . Z<D 
yUr^md^f)*^ALC^^i 6 4{;iJ;oT^iH»^ns. 
[0 13 2] 9(^LT. :^3^;teJF^ffi(cj:oT 

C^5pIfig?:c^ii(litgC0»«;!|SpIfgtC/^So L^O^t). S3 
20 [0133] Jl^JLJiSiP^ Ly;:3tit*iS§<7)^J£?f$^-r«. yfs 

>:/%m.t LX(DU'-^*y^:^- Ki 4 8:^'>^mmmi^ 
3 s (Dm 2^i^3 sB{mi'^m^ism^tix. ±mmm 

[0 13 4] >if >':/3feai^*li*S*lf^ 3 8 co|g 1^3 8 
A(Ci!jft6*JfC^ggLT. ytmmmi^S S\C:!tS\^^X7i^>y 

30 [0 13 5] ^/t. /1<>':/3fe;i5^ti*l$^f$3 8--tcoS 
1«3 8 Aj&t/S2iS3 8 B<7>7J^*-7!)>P>«#^^ixSci:9 

sa:^^m(o^m^^<Dm4mmmm^7r^'ry^yi!^m 

T'feSo rr-eii, h/U-^e:::^ 1 4 6(C:}o»t'5^< 

KAS E^<^>'.-~<i!7 hywil^iito^^iJ? y >^^)fS 
it^S6^>5/ca6l:i. )t^il^{^f$:3 8(D^2«3 8 Btc:f!i 
ft61]t-^M^n5S#*^l 9 6 2^t>*l 9 8^ES^tTV^ 

So 

[0 13 6] ^^iJ' h/U^^^ 1 4 6;i5[gi i 4(DX 9 

1 7 0(Diii@»ig((c-g-^ttSiSS<^*«:RSt*^. t 

ni^^tD^t^SiS^-yrSo *3t. Slt^l9 8|i. 3tffir 
mmi&y^/l-^ 1 7 2(7)iiii««{C'g'^tl,SiS:6C03t^ 

[0 13 7] :i<DXo^J:Si^mi 9 6&t>'l 9 8 ^^iSftt 
T*5< r <b{Cj;ot. ^tiil'I^^^S 8com2iffi3 8 B;^>^ 
btti;^?$tLS>';^-'7- KAS E3t<7)9 ^D#:g««CO*<^ 

3tig*il!S«s:3 8f^T'am^-t±'S::<b;05T-^S(or\ 1211 

4t7):7;i- hy-Y;^— Kl 7 4^t>*l 7 6 OA;'3^'??7— 
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[0 13 8] 1^, ASE^<D:^^^ hy^:^^h^^m^tl ^ 

;65^5!«^$n6o ^tL. iRiJ;^tc«timf SE>fe*i> WDM 

PSE (^) = [ 1 n [G U) ] +as 

C d) =7? iX) Cae (a.) +aa 
) 2 ) (3) 

ZZXoo iX) , aa (A.), as (A.) n^tl^' 

[0 14 0] S£oT. ft^i*^c^4^Wt-SE*<^);^-<^^ h 
-rv^/Uh) ^tEg-r^r <h:75^T'#^o (ill9fi;^^0^ 

[0141] SEttm^^2 0 on. :«;tii|isffi(*:3 SCO 
•=e^i$^ y >^^^|^l 3 8*1. }fitU$nfcSE^C0^N°!7- 

[0 14 2] ^-^^Jjfll^^l 4 Otl. ^^^5^ y V 

[0 14 3] lii^^tL/iWT-n. ©Jffll>5t^<i:/.^^^^7 7« 
— :$'*l7Kve>':/^^4 0(C:Jo{t6^:/>^*C0/<t7— -c 
^'So mi 1 {c:;^^tL5co<i:p]i:j: y^'y^^ — ^M 
m^fkl 4 0;55^fi3t^Oy^^7-^SIJ^»-r'5J:^^;^LT^i 

[0 14 4] |gl2 OfilDl 9C0SEttt«^|^2 0 O^t/ 

- ^ y ly^^f^i 3 8 <!: LTffii/^'5:i<t;^i^-e#5;^-< 
N/u^^^co«^iaT^5o 3fetiili^(^3 8 (Hil 9 ^0 
#M) ^ LTEDF 2 0 2;ii5fflv>e>ttTV>-5o EDF2 

[0 14 5] EDF 2 0 2fl, ^^t-^hitt^Xh^l^^ ^ 
0 t;i«^^ix6«:»«^(7)^-^ 2 0 4 I^^ClRS$i^T 
l.^'So EDF 2 0 2cotSSll^PP^6<)(C|^*$ttT^b^'9. 

^ c 7:i> b s E ^Ti^iRij^ric^nw-ro 
[0 14 6] s E^ii^^^> hv<;^:7^/^^ 2 0 6ig.r>' 
2 0 S^-W^Stt-So :7^>ru^ 2 p 6.Rr>'2 0 8fi-^:n 
■^ixIH 1 ^a^it^O h'y<y.y^/u^ i 7 0^tT>*i 7 2t 
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^SP^Stt^c^v>o rcor<i:{l, Aida et al. (::J;ori991 
^O|lB^^^(0pttcal Amplifiers and their Applicat 
Ions: 0AA)T•«^^i^T:fc^5 (FE3) > h^—yyr-<^<M 

S;^^ lb SE^ ^ :7 r ^ <ft L J c ^ o T L ffi P 
SE (A.) Ttf^b^mc (l) t>^l^T(O^J:V^^^Ztt)'^ 

[0 13 9] 

(1) L] /C (A,) - • (2) 

iX) ] r/ [h (C/^A) 71 (7Er 

[0147] ^ 2 0 6 Rrj 2 0 8 ^igil Lfc)t(l 
tl2 1 4RXJ^2 1 6(^J: •9m/E<t-^t-^^^5iX, Sl^ii 

m^2 1 8--'W*a$;h.5o 

[0 14 8] SE^(7);^'-t^ m^aiL/^:J;3{- 
(Dy<y-^um'r^^t\^x,ox. ytmm^(Dy^>'^ 

[0 1 4 9] g] 2 0C0>^^>:' h/U^^^^mi 5(Dmf& 

(2) ^^^U? (3) i^jC^Stt'SC {X) , as L^^^ 

^ y ^^i^*fS«rSi^^C«t75^X'§5o l^. SE^60y^-< 
h/M;l*3l^r^^t^$i^5»^/^^^^^)Sc^3^^A±(::L 

[ 0 1 5 0 ] HI 2 1 *l*^B^C03tit*iS5^^m 3 C0£*:« 
ti(tig^:=::y h 2 2 0 tm2<D^mm^=^y V 2 2 2 t^ 

[0151] immi=^=^y h 2 2 o:s:t/2 2 2ji. -ett 

■^'tt, [gli UC73^$;|^^||lcoS;4^til^^^Lrv^^, 
I? 1 <7)^ti*i^^ h 2 2 0 T-ifiH^tiTt^tl. 

i)^^Wii%r y^^^—^ 2 2 4{;iJ: ^^S^-tt^btt-r. 
^mmmyT-(y< (dcf) 2 2 6(cj:f9m203tii*i 

^^>;/ h 2 2 2-^3|^bnSo 
[0152] DCF226fl, ei^SS{C:^6l ^T{f -^^t!)? 

2<^)tltti::^^'> h 2 2 27!i^^ffl;^^nfc3tfl. 

^ 2 2 8r*^tt^n> —:fj<D^mm^m7jki./j:\,^)tBm 

[0 15 3] %l^yr^2 2. %\z.^\1;^{^-y5o:>^mt\t. 

O/E^^lf 2 3 0{Cj:«9m^ft-^t-^^^tt5o AL 
CIh1K2 3 2(iO/E^^^2 3 ^(0^f)y^-<f\^'h^—%. 
\Z.%1t.f\.^X.0\^^r yy-^-—^ 2 2 4(^«S^^*W 

[0 15 4] roSIS£?i$flg|c:fcl>r. :)ttii|S:=^^5/ 
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*l:^#<, DCF 2 2 6(D±mM{^:^^^XiB-^yt(0\y^ 

[0 15 5] m2o:>mmi-±. dcf 2 2 6<D±mm\c:i6 

-75^:^ # </c^6<b, DCF2 2 e{c:t6i^X^mM^^:^^ 
10 15 6] WDM;65jiffi$i^T^^S'>;^7"i>.^cjoV^ 

DCF 2 2 6x$^mmmm<Dloxh^m^^&m,'B' 
/c^^o ^fc. e^ffite^P (SPM) t»it-^p^D«c^^Mb 

[0 15 7] m3(Dm^mm:i^^t. -'^(d^^^^^ 

[0 15 8] 

im2] it^m^(omimmmm^^^'ry'^ yi^mxh 

So 

[ma] ALC[e]^S(D>^n y iJ^HJ-tr^So 

[114] ^mm^Mm'^m^£i&<oWDMiy:^'r M.<Dyti 

[E15] h'->'<t-^<7)|ftP^|§lTfoSo 

[me] ^^im(Dm2mmmm^yr^'r':f^^y^mx;h 
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•f^yi^mxih^o 

%^m^<D'm3m:mmm^7r<'rzf^y{^mx'h 

So 

[11191 it^m^<om^nmmm^7T^'r':f^y^mx^ 

So 

[EliO] )ttiiHS§o^i<^S*«^^^-r:/n s/iJ^lg! 
T-^So 

10 [mil] ^«ASE<7)^sf^9Ni^-rsfci6o^js?i^^ 
[012] %mm^(Dmi'Mmmm^7T^'t-:/x:iy^mx 

fcSo 

[mi 3] y^^-^yuhoittP^m-eteSo 

im 1 4] h/U^::^:$^(;0>^ci :y i^^mT'fcSo 

[015] ftilCO;^^^ hyU^::^^(7)yn ^y^mXh^o 
[mi 6] ^ti<lit5com2^IS?I011^^-r:/n2/^mT* 

feSo 

[mi 7] ^ti*i^(om3^jsjf^fii^^-r^n ixi^m-c 
[mi 8] ^mmss(Dm4mmMm^7j<ir:/uy^mx 

^So 

[mi 9] *litS§5<Dm2C7)S;4s:«fig;^^i-:/p ,y^m 
T^So 

[02 0] mi 9(D^2(om^mm^^\^^xi^m'r^^ 
tr^xi^^^-<^ hyi-^=-^(Dmf&mxi^^o 
[02 1] ^mm^<Dms(Dm:^mi&%:7jk'ryt2^y^m 

[r^-^<^i5£0.^] 
2 vkitm 

6 S^t^ 

8 ^mmm 

1 8 

2 0 3ttiiHS 

3 0 ytSiitm 



[05] 



[018] 




3 8 

38A C 3 S B 150 







1 1 










11^ 



1 4 6" 



I — 1 — 1 1 9 8 

L D 



14 8- 



— 5 — 

1 5 4 



— r- 

1 5 2 
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(15) 
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iiai ] 



im 1 5] 



^rsj rw«Ni o—*^ rv-*^ ! 



i jpPJ j-Pj 

— ^ |*tffn l^ro lyhcr 





0 




E/E 




0 





A LC 



sc — 4 



S V 



3 4 



2 2 



5 4 



1 78"{I23 [123^1 8 



MPU 


I/O 







V 



1 8 4 



1 8 s-tEiil 



[fil2 0] 



2 0 2 



[BI3] 
ALClBl«SO:?Q-yr7Bl 



4 6-- O/E 



6 2 



6 4-^ 



5 6 



6 0-^ 


MPU 


1 yo 










\ 



Ns C 




5 8 



V/l 
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